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ABSTRACT
Intracranial arachnoid cysts need to be operated on when they are causing symptoms and aesthetic problems. The aim 
of this case report was to describe a new method of reconstructing the skull by eliminating a left frontal bone deformity 
by turning the inside out and the outside inward, which provided good aesthetics and protected the region of surgical 
interest after the removal of an arachnoid cyst of the left frontal lobe. 
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INTRODUCTION
Intracranial arachnoid cysts are bulging spaces 
containing cerebrospinal fluid inside the membranes, 
which originate by the splinting or duplication of 
the arachnoid layer.1 They frequently occur at the 
supratentorial compartment and are usually benign, 
but they may cause signs and symptoms, such 
as migraine, seizures, intracranial hypertension, 
cerebral compression, bone protrusion, and erosion. 
When aesthetic problems occur, or some or all of these 
symptoms are evident, the cyst needs to be operated 
on.2
The repair of the skull bone can be challenging, 
depending on several factors such as anatomy of the 
region, the kind of defect or deformity, and complex 
reconstruction.3 The aim of this manuscript is to 
describe a new method of the surgical removal of an 
arachnoid cyst by the reconstruction of a left frontal 
bone deformity by turning the bone segment inside 
out and the outside inward. This provided a good 
aesthetic result and protected the region of surgical 
interest (ROSI).
CASE REPORT
A 17-year-old female patient attended the 
neurosurgery department complaining of a palpable 
mass in the left frontal bone as well as headaches and 
seizures since the age of 8 years. She was born after a 
normal labor. Nine years later, when she attended the 
clinic, a physical exam was undertaken that revealed 
a firm and rounded palpable mass at the left frontal 
bone (Figure 1A).
On neurological exam, the patient had no focal 
signs. She had normal mental status and vital signs. 
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She was conscious, and her pupillary reflex to light was 
normal, as were the muscular force, the deep tendon 
reflexes, and her sensibility. The computed tomography 
(CT) scan of her head showed a left frontal bone a 
protrusion (Figure 1B).
The CT scan a lso showed an under ly ing 
hypoattenuating, supratentorial lesion in the left 
frontal lobe and interhemispheric space, which was 
oval in shape with regular and well-defined borders, 
suggesting an arachnoid cyst that did not cause a shift 
in the midline structures when the left frontal lobe was 
compressed (Figure 2).
The patient was operated on under general 
anesthesia in the supine position with her head in a 
neutral position. After the cranium was shaved and 
cleaned of hair, a bi-temporal incision was made. 
The underlying tissues were cut in a normal fashion 
until the left frontal bone deformity was revealed, 
which had a lilac color (Figure 3A). Six burr holes were 
made surrounding the deformity (Figure 3B). The bone 
dust was collected and the bridges between the holes 
were eliminated with a Gigli saw. A concave–convex 
bone flap was lifted, which revealed the arachnoid 
cyst (Figure 3C). The cyst membrane and 20 mL of 
the intracystic fluid (collected with a syringe) were 
sent for histological examination. After exeresis of the 
membrane, it was evident that the cerebral sulci at the 
level of the interhemispheric fissure and the adjacent 
areas of the left frontal lobe were flat and depressed 
due to compression by the cyst. The duramater was 
closed in a watertight fashion with polyester 5-0 
(Figure 3D).
An exeresis of the concave–convex and protruding 
surface of the bone flap was made using an electric 
saw, which created a free, smaller concave–convex 
fragment (Figure 4A). Three small holes were made 
in this free fragment as well as in the surrounding 
bone flap using a 2 mm low-speed drill. The free 
concave–convex fragment was placed after being 
turned inside out and upside down. This fragment 
was fixed to the surrounding bone using polyester 2-0 
sutures (Figure 4B).
Figure 1. A - Panoramic view of the shaved head showing deformity of the left frontal bone; B - Computed 
tomography (CT) 3-D reconstruction showing a volume rendering view showing a protrusion of the left frontal 
bone.
Figure 2. Brain CT - Axial view showing the left frontal 
cyst compressing the left frontal lobe.
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The resulting bone flap was returned to the skull, and 
the burr holes were filled with the bone dust that had been 
collected earlier during the burr placements. The closure 
was in the normal fashion using polyester 2-0 sutures.
The histological exam of the lesion confirmed 
the diagnosis of an arachnoid cyst. The patient was 
prescribed antibiotics, an anticonvulsant, and an 
analgesic during the postoperative period. A CT 
scan performed 1 week after surgery demonstrated 
the absence of the cyst and adequate surgical 
reconstruction (Figure 5A and 5B).
Ten days after surgery the patient was discharged. 
Currently, she is asymptomatic and her physical exam 
is normal.
Figure 3. Intra operative steps. A - Macroscopic view of the left frontal bone showing a lilac color deformity; 
B - Six burr holes surrounding the protruding bone; C - The bone flap, the cyst, and the superior sagittal sinus; 
D - The duramater closed in a watertight fashion and the superior sagittal sinus.
Figure 4. Bone flap management and replacement. A - Creating a free, smaller concave–convex fragment from the 
bone flap; B - The bone flap on the surgical area with the smaller concave–convex fragment fixed and the deformed 
surface inverted.
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DISCUSSION
Most arachnoid cysts are diagnosed at infancy and 
may cause symptoms during adolescence. In our study, 
the frontal localization of the cyst and the female sex 
of the patient were the uncommon features.4 Cysts 
must be operated on—independent of the age of the 
patient—if they are causing complications, such as high 
intracranial pressure, erosion, excavation, protrusions,5 
or aesthetic problems, which were upsetting for 
the patient. In our case, the patient had seizures 
and migraines too. Because of these symptoms, the 
decision was made to operate.
The best treatment for arachnoid cysts is still 
controversial, and different techniques for the 
treatment and correction of deformities and defects 
caused by them have been published.6 Some techniques 
are decompression by craniotomy, endoscopic 
fenestration, stereotactic removal, ventriculoperitoneal 
shunt, and intracystic shunting.7 The method we used 
in the present case for exeresis of the cyst is a known 
method, which consisted of craniotomy, drainage, 
decompression, and the removal of the entire cyst 
membrane - but the method of reconstruction of the 
skull that we used is a new one.
Reconstruction of the skull is a procedure used 
to repair or reshape the skull.8 A variety of materials 
and methods have been used for the repair of cranial 
defects9 and to preserve the bone of the skull9 when 
it has been necessary to remove of part of it, as in the 
Figure 5. Brain CT. A - Coronal view showing the bone reconstruction after the inversion of the deformed surfaces, 
and the absence of the cystic lesion; B - 3-D reconstruction showing the restoration of the skull at the area of the 
craniotomy.
case of defects due to trauma or deformity caused by 
disease or pathological condition.
The method used for the reconstruction of our 
patient’s skull has not been published before. The piece 
of deformed bone was separated, inverted, put back, 
and fixed to the bone flap. The concept of combining 
the bone flap with the deformed area and inverting it 
is sufficient to eliminate the visible protrusion, which 
can upset the patient, and to aesthetically reshape 
the ROSI.
One option that can be added to this method 
is the use of biological glue (a fast-acting adhesive), 
by surrounding and involving the resulting external 
concavity of the inverted fragment.
This case study proposes an unpublished procedure 
for the reconstruction of the skull, which is different 
to previously published methods.10,11
CONCLUSION
An arachnoid cyst, which had caused painful 
and upsetting symptoms for the patient due to the 
cyst’s compression and bone protrusion, was surgically 
removed. The excision of the deformed area as a bone 
flap and the inversion of the concave–convex deformed 
surfaces by turning the inside out and the outside 
inwards, is a new and optional method, which provides 
protection to the ROSI and gives an aesthetically good 
result.
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